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1.  EXECUTIVE  SUMMARY 
Raytheon 

VHF  micro-tr iode  (cylindrical)  design  complete 
VHF  micro-triode  machined  parts  and  masks  ordered 
Initial  design  for  planar  triode  complete 
Flanges  for  planar  triode  ordered 
Series  resistor  process  development  started 
Achieved  lOuA/tip  emission 


Cornell 

Fabricated  400  element  arrays  with  dimpled  grid  structure 

Performed  initial  test  to  verify  a.c.  (lOkHz)  and  d.c.  emission 
from  arrays,  100  volt  turn  on  voltage. 

Fabricated  package  to  demonstrate  Rf  modulation  of  the 
structures . 


II.  MILESTONES  STATUS  Completion  Date 


1.  Tip  Field  Emitter 

1.1  Process  enhancement 

1.2  Leakage  current  suppression 

1.3  Series  resistor  development 

1.4  Alternative  Emitter  materials 

Original 

2/93 

7/92 

9/92 

2/93 

Actual 

4/92 

2,  Wing  Field  Emitter 

2.1  Process  development 

2.2  Electrical  tests 

4/92 

6/92 

3.  DC/Low  Frequency  Test 

3.1  Improve  bakeout  and  turn  on  proc. 

3.2  Life  tests 

12/91 

2/93 

12/91 

4.  High  Frequency  Design 

4.1  VHF  micro-triode  (cylindrical) 
design/fab 

4.2  Planar  micro-triode  design/fab 

5/92 

5/92 

5. High  Frequency  Test 

5.1  Test  VHF  micro-triode 

5.2  Test  planar  micro-triode 

8/92 

8/92 

III.  TECHNICAL  PROGRESS 
Raytheon 


1.1  A  set  of  wafers  were  processed  with  only  a  small  number  of 
single  tip  as  opposed  to  large  arrays.  This  let  us  examine 
variations  among  single  tips  as  opposed  to  ensemble  averages.  We 
found  the  variations  in  gate  voltage  for  a  given  current  to  be  as 
great  as  thirty  volts.  This  indicates  that  probably  only  a  small 
number  of  tips  are  providing  all  the  current  in  the  large  arrays. 

1.3  It  also  shows  the  need  for  a  good  ballast  resistor  to  limit  the 
current  from  the  lower  gate  voltage  tips.  A  process  to  add  a 
series  resistance  to  each  tip  is  under  development. 

1.4  Studies  of  alternative  emitter  materials  have  started.  1000 
angstroms  of  hafnium  was  put  down  on  moly  tips  but  electrical 
tests  show  no  improvement.  We  are  now  looking  at  metal  carbides 
which  are  refractory  and  are  supposed  to  have  a  low  work 
function.  A  novel  deposition  scheme  will  be  used  for  these 
materials . 

4.1-2 

The  design  of  the  both  high  frequencies  triodes  was  completed. 
All  the  ceramic  and  metal  parts  for  the  VHP  micro-triode  were 
ordered.  The  masks  for  fabrication  of  the  emitter  for  the  triode 
were  layed  out  and  ordered.  Processing  of  wafers  for  this  triode 
should  start  at  the  end  of  April.  The  masks  for  the  planar  triode 
are  currently  in  layout.  The  high  frequency,  bakable  to  450 
degrees  centigrade,  vacuum  coaxial  lines  and  feedthru's  needed 
for  this  circuit  are  waiting  for  vendor  pricing.  The  base  flanges 
on  which  the  high  frequency  lines  attach  to  is  already  on  order. 
All  the  test  equipment  needed  to  test  these  two  types  of  triodes 
will  be  procured  before  chips  are  available  and  therefore  should 
not  be  a  gating  item. 

The  new  evaporator  (purchased  with  internal  funds)  should  be 
ready  to  use  in  the  July  time  frame.  This  should  reduce  our 
processing  time  from  six  weeks  to  four  weeks. 

IV.  FISCAL  STATUS 


V.  PROBLEM  AREAS 

No  electrical  performance  has  been  obtained  from  the  wing  (circular 
edge  emitters.  We  will  probably  stop  all  contract  work  on  this  style  of 
emitter  next  quarter. 


VI.  VISITS  AND  TECHNICAL  PRESENTATIONS 

Both  Raytheon  and  Cornell  presented  at  the  first  Semi-Annual  review 
with  all  the  other  contractors. 


